This study investigated the antinociceptive and cytotoxic effects of alcoholic extract of Delonix regia Leaves in rodents. Antinociceptive activities were done using paw licking and writhing tests. The extract was used at dose of 200 and 400 mg/kg per orally as compared to Standard drug Diclofenac-Na 100 mg/kg bw in Swiss albino mice of body weight 25-30 g. The cytotoxic activity was determined by the Brine Shrimp lethality bioassay. The alcoholic extract showed very highly significant effect in formalin test (p<0.01). Also had the highest analgesia (p<0.001) in the acetic acid-induced writhing model as well. The extract possessed a good in vitro cytotoxic activity (LC 50 =4.06 µg/ml). The results suggested that Delonix regia Leaves extract has a suitable antinociceptive effect as well as cytotoxic potential.
Introduction
Pain is a sensorial modality, primarily protective in nature, but often causes discomfort. It is the most important symptom that brings the patient to physician. Analgesics relieve symptoms of pain, but hardly affect its underlying cause. Conventional medicine including treatments with steroids and NSAIDs, have shown only limited success against all forms of inflammatory conditions and pains. Furthermore, these drugs are associated with unpleasant side effects such as gastrointestinal disturbances [1] . Thus, safer and more efficacious analgesic and anti-inflammatory drugs are urgently needed.Toxicology is simply pharmacology at a higher dose. Thus if we find toxic compounds, a lower, non-toxic, dose might elicit a useful, pharmacological, perturbation on a physiologic system. However, it has been demonstrated that BST correlates reasonably well with cytotoxic and other biological properties [2] . Herbal medicines derived from the plant extracts are being increasingly utilized to treat a wide variety of clinical diseases, though relatively little knowledge about their mode of action is available. The biodiversity of flora of Bangladesh is very broad, and several native Bangladeshi medicinal plant species have a long tradition of use with great phytotherapeutic potential [3] . Delonix regia is a species of flowering plant (Family: Fabaceae, subfamily Caesalpinioideae. Local name: Krishnachura in Bengali, Gulmohar in Hindi and Urdu, Royal Poinciana or Flamboyant in English ) which is a tall tree reaching 05-12 m. [4, 5] . Leaves are Even-pinnate, alternate, to 26 inches long, 10-25 pairs of opposite pinnae, 12-40 pairs of small oblong leaflets.6 It is widely distributed in tropical countries such as Bangladesh, South Florida, Egypt, Vietnam, Caribbean, Indian subcontinent, Thailand, Mauritius etc. found as a wild and also cultivated in most parts of Bangladesh. The plant has traditional uses in pain, inflammation, fever and in several skin disorders. Thus, the aim of the present study was to evaluate the analgesic and cytotoxic effect of ethanolic extract of Delonix regia .
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2. Material and methods
Plant collection and preparation of the extract
The leaves of Delonix regia were collected from Dhamrai at Dhaka. The plant species was taxonomically identified and authenticated by the Bangladesh National Herbarium, Mirpur, Dhaka. The collected materials were shed dried at 35º -40º C and pulverized in electric grinder. The powdered crude drug of Delonix regia Leaves (500 g) was subjected for soxhlet extraction process with 96 % ethanol. The extract was filtered and evaporated to dryness with a rotary evaporator under reduced pressure to a solid mass. The yield was found to be approximately 4.93% w/w.
Experimental animals
Male Swiss Albino Mice (25-30g) were used. They were collected from the animal research lab in the Department of Pharmacy, Jahangirnagar University, Savar, Dhaka-1342, Bangladesh. Animals were randomly distributed into groups and housed in cages and maintained under standard environmental conditions (temperature: (27.0±1.0°), relative humidity: 55-65%, 12 h light/12 h dark cycle) and had free access to feed and water ad libitum. The animals were acclimatized to laboratory condition for one week prior to experiments. All protocols for animal experiment were approved by the institutional animal ethical committee.
Acute toxicity studies
Swiss albino mice of either sex (25-30g weight) were used for acute oral toxicity study. No adverse effects or mortality was detected in the mice up to 4.0 g/kg, p.o., during the 24h observation period. Based on the results obtained from this study, the dose for analgesic and anti-inflammatory activity was fixed to be 200 and 400mg/kg b.w. for dose dependent study.
Antinociceptive activity evaluation
The animals were divided into four groups (n=6 
Acetic acid induced writhing test
The method according to Koster et al. (1959) was employed for this test. Forty five minutes later of administration time each mouse was injected with 0.7% acetic acid at a dose of 10 mL/kg body weight. The number of writhing responses was recorded for each animal during a subsequent 5 min period after 15 min of the I.P. administration of Acetic acid and the mean abdominal writhes for each group was obtained [7] .
Formalin-induced Paw licking test
The method of Hunskaar and Hole (1987) was used for the study. After 1 hour of drug administration, 2.7% formalin was injected into the dorsal surface of the left hind paw. Time spent licking the injected paw was recorded. Animals were observed for the 5 min post formalin (acute phase) and for 5 min starting at 20th min post formalin (delayed phase) [8] .
Cytotoxicity Test (Brine Shrimp Lethality Bioassay)
Brine Shrimp lethality bioassay, [9, 10, 11 ] is a rapid and comprehensive bioassay for the bioactive compounds of natural and synthetic origin. Artemia salina leach (brine shrimp eggs) collected from pet shops was used as the test organism.
Seawater was taken in a 1000 ml beaker and shrimp eggs were added to one side of the beaker and then this side was covered. Two days were allowed to hatch the shrimp and to be matured as nauplii. 10 nauplii was taken carefully by micropipette. 32 mg of the test sample was taken and dissolved in 200 µl of pure dimethyl sulfoxide (DMSO) and finally the volume was made to 20 ml with sea water. Thus the concentration of the stock solution was 1600µg/ml. Then the solution was serial diluted to 800, 400, 200, 100, 50, 25, 12.5, 6.25, 3.125, 1.5625 and 0.78125 µg/ml with seawater. Then 2.5 ml of plant extract solution was added to 2.5 ml of sea water containing 10 nauplii.
After 24 hours, the test tube were inspected using a magnifying glass against a black background and the number of survived nauplii in each tube was counted. From this data, the percent (%) of lethality of the brine shrimp nauplii was calculated for each concentration. The effectiveness or the concentration-mortality relationship of plant product is usually expressed as a median lethal concentration (LC 50 ) value.
Statistical analysis
Correlation/Regression analysis by Microsoft Office Excel (2007) was used as a statistical tool for analgesia inhibition assay data and cyto-toxicity. Statistical analysis for animal experiments was carried out using Independent-Sample T Test using SPSS 11.5 for windows. Data were presented as Mean ± SEM. The results obtained were compared with the vehicle control group. p values < 0.05, < 0.01 and < 0.001 were considered to be statistically significant, highly significant and very highly significant respectively. 
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Results and Discussion
In the acetic acid-induced abdominal writhing, which is the visceral pain model [12] , the result presented in Table 1 and Graph 1 showed that both the alcoholic extract of leaves of Delonix regia induced significant decrease in the number of writhes when compared to the control. The alcoholic extract at 400 mg/kg and Diclofenac at 100 mg/kg exhibited higher antinociceptive power at 54% and 67% respectively indicating that the extract has slightly lower antinociceptive effect than the reference drug used in this study. In general, acetic acid causes pain by liberating endogenous substances such as serotonin, histamine, prostaglandins (PGs), bradykinins and substance P, which stimulate nerve endings. Local peritoneal receptors are postulated to be involved in the abdominal constrictions response [13] . The reduction in acetic acid-induced writhes by DR suggests that the analgesic effect may be peripherally mediated via the inhibition of synthesis and release of PGs and other endogenous substances.
Formalin test is believed to be a more valid analgesic model, which is better correlated with clinical pain. [14, 15] Result of this study, presented in the Table 2 and Figure 2 & 3 indicate that alcoholic extract of DR caused a dose-dependent decrease in licking time and licking frequency by the mice injected with formalin. The effect was highly significant at dose 400 mg/kg and inhibition of analgesia was 64, 58 and 61% by standard drug, DR 200 mg/kg and DR 400 mg/kg respectively.
Brine Shrimp Lethality Test is predictive of cytotoxicity and pesticidal activity [16] and widely used in the bioassay for the bioactive compounds [11, 17] . The cytotoxic activity of the extract was determined by the Brine Shrimp lethality bioassay and expressed as the LC 50 value (Table 3 , 4 and Figure 4 , 5). The order of the LC 50 values was alcoholic extract < Vincristine sulphate. 
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4.Conclusion
The results obtained in this study indicate that Delonix regia Leaves possess antinociceptive properties. It also possessed cytotoxic activity by brine shrimp lethality bioassay. This could provide a rationale for the use of this plant in pain and inflammatory disorders in folk medicine.
